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Abstract

A case series study was conducted between December 2009 and April 2010 at the donkey sanctuary and
SPANA clinics in Bishoftu town to determine the major causes of equine colic. During the study period a total of
121 (9.1%) episodes of colic were recorded in a population of 1336 equine (800 horses, 500 donkeys and 36
mules). From the total cases 93 (11.6%) and 28 (5.6%) were horses and donkeys, respectively. No mule was
observed with colic problem. The proportion of colic cases in horses was significantly (p=0.0003) higher than that
of donkeys. The major risk factors found associated with colic were feed change, parasite infestation and
poor deworming history, enteroliths, heavy work, age and dental abnormalities (P<0.05) in the cases. Physical
and clinical examination of the colic cases showed elevated respiratory and pulse rates, congested mucous
membrane, increased mean of PVC-value, decreased appetite, abdominal distension, poor body condition,
intermittent and continuous abdominal pain and dullness. Donkey were more commonly affected with impaction
colic (78.6%) and less commonly with flatulent colic (21.4%). The most important colic identified in horses was
spasmodic colic (66.7%) followed by impaction colic (25.8%) and undefined colic (7.6%). In conclusion,
improving feeding management, implementing parasite control strategies and raising the awareness of the

owners of equids are needed in order to prevent the impact of the diseases on equine production.
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Introduction

Ethiopia has about 10.3 million equine that means, there are about
2.8 million horses, 7.8 million donkeys, and 0.4 million mules hosted
by varieties of agro climatic zone [1]. There is one equine for every four
people in the agricultural sector and for every five person of the total
population. Low level of development of road transport network and
rough terrain of the country make the donkey the most valuable,
appropriate and affordable pack animals under small holder farming
system of Ethiopia [2]. Horses are more populated in the highland
while mules and donkeys in middle and low altitudes of the country.
Horses, donkeys and mules are serving as a major means of
transporting agricultural products and different items in developing
countries [3]. Among the major problems working equines, colic is the
first killer disease [4].

Equine colic, a disorder manifested in abdominal pain is the most
frequent cause of emergency treatment and death in horse [5].
Intestinal disturbance also characterized by altered motility patterns
such as anterior enteritis, and colonic impaction [6]. Colic is the single
most common and serious equine emergency recognized nationally
and internationally. Even in the 21st century, the number one killing
disease of horses continues to be colic. Colic accounts for more equine
deaths, noted by equine insurance companies, than any other disease.
That serious concern affecting the welfare and survival of donkey at
donkey sanctuary in the UK. One of the most reported causes is due to
impacted ingest in the large intestine (Impaction colic) [7].

Diet, especially grain feeding and recent dietary changes has been
identified by epidemiological development of colic and laminitis, both

major causes of equine mortality [4]. Prognosis of most animal with
impaction of large colon recovers completely, if the condition is
diagnosed early and treatment initiated promptly. Impactive colic,
spasmodic colic, intussusceptions, volvulus, torsion, etc. are common
causes of colic [8]. A range of anatomic and functional factors of the
gastrointestinal tract also can predispose horse to colic [3]. Although
closely related, there are important differences in physiology and
behavior between the donkey and horse that influence the presenting
signs of certain conditions which affect both, especially abdominal
pain or colic [9].

The anatomy of the equine digestive tract makes the equine more
susceptible to colic than most other species. The equine stomachs
relatively small compared to the size of the animal. Additionally, the
horse has a one-way valve at the junction of the esophagus and
stomach, i.e., movement of ingest is one-way to the lower GI tract that
allowing movement of feed, water and gas in to the stomach but not
out [10]. Feeding and spread rapidly involve all the small intestine,
caecum and colon [11]. If there is a blockage further along in the small
or large intestine, the one-way movement of ingest is blockage further
alone in the small or large intestine, the one-way movement of ingest is
blocked causing gastrointestinal upset and colic. The horse also has a
large cecum, which is a blind sac, and a right ventral and left dorsal
colon [4]. The entire digestive network is suspended and nourished by
a thin membrane called the mesentery. Any malfunction,
displacement, twisting, swelling, infection, or lesion of any part of this
complex body system is what we recognize as colic. There seem to be
countless situations which can precipitate colic. Many conditions
causing colic become life- threatening in al relatively short period of
time [12]. Donkeys show few overt sings of abdominal pain and colic
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may not be identified until the donkeys reach in terminal stage of
disease [13].

Most consideration will be given to the treatment of the common
gastrointestinal condition causing colic [11]. To understand the
etiologies, make diagnosis and initiate appropriate treatments,
veterinarian must first appreciate the clinically relevant aspect of
equine gastro intestinal anatomy, the physiologic processes involved in
movement of ingest and fluid along the gastrointestinal tract, and the
extreme sensitivity of the horse to the deleterious effects of bacterial
endotoxin that normal exist within the lumen of the intestine [14].
Many causes are not identified. Severe causes of colic are frequently
identified at surgery or postmortem [10].

Therefore the objective of this study is to determine the prevalence
of equine colic, and to investigate the major causal factors associated
with the occurrence of the disease.

Materials and Methods

Study area

The study was conducted in the donkey sanctuary and SPANA
operation areas in Ada’s woreda and its rural villages, oromia national
regional state. Both charities operate under the faculty of veterinary
medicine of Addis Ababa University. The altitude of the study area is
1900 m.a.s.l. the area experiences an average rainfall of 850 mm and
has got a mean annual temperature of 17°C. the farmers in the vicinity
of Debre Zeit follow a mixed crop- livestock farming system and a
cereal legume cropping system. The heavy black day (Keticha) and
high land pulses are grown. More over Debre Zeit and its surrounding
(with in 50 km radius) has represented variable agro ecologic of the
country [15].

Study population

The study populations are cases of donkeys and horses that were
brought to charities clinics for support. Sampling was done irrespective
of age and gender.

Study design

The study was descriptive case- series study.

Study protocol

Cases of donkeys and horses admitted to the donkey Sanctuary and
SPANA clinic, respectively, were screened for colic study upon owners’
compliant. Those cases ruled - in were subjected to thorough physical,
clinical, and laboratory examinations. Feces and blood were samples
collected.

Features recorded from the owner included sex, age, use, housing
(indoor or outdoor), deworming history, change in deity and /or
exercise regime prior to the colic. Recorded clinical features include
nature of feces (normal, dry, absence, and diarrhoea), appetite, rectal
temperature, pulse rate, abdominal pain (intermittent or continuous)
abdominal auscultation, respiratory rate, mucous membrane colure,
hematology (PVC) and microscopic examination of faecal sample.
Body condition score (BCS) of the animals was determined based on
the guidelines of NEWC.

Data analysis

The data obtained from case studies recorded on computer micro
soft excel spread sheet and analyzed by using STATA 9.1 statistical
software. A 95% confidence level interval was used and significance
level was at p-value less than 0.05. Data were presented in proportions,
Tables and graphs.

Results

The data is presented as follows

There were 121 colic episodes in the population of 1336 (800 horses,
500 donkeys and 36 mules) examined between December 2009 and
April 2010. The overall proportion of colic cases in both species was 93
(11.6%) horses and 28 (5.6%) donkeys. Thus, the overall proportion of
colic cases in both horses and donkeys was 9.1%. There was
significantly (x?=13.14; p=0.0001) more colic cases in horses than
donkeys. No mule was observed with colic case during the study
period (Table 1).

No. of | No.
Species animals Colic Proportion (%) | X2 P-Value
observed cases
Donkeys 500 28 5.6
Horses 800 93 1.6 13.14 0.0003
Mules 360 2 0
Total 1336 121 9.1

Table 1: Total no. of equids admitted to both SPANA and donkey
sanctuary clinics.

The monthly occurrence of colic cases is shown in Figure 1. In both
donkeys and horses, more colic cases were observed in January while
the smallest cases were recorded in March (donkey) and December
(horse). The gender composition of donkey and horse colic cases
revealed that out of the total cases, males comprise 86% (n=104) while
females only 14% (n=17) (Figure 2). Figure 3 depicts the age
distribution of colic cases admitted to the clinic. The variation in
distribution between ages was significantly (x*=10.3; p=0.016). In
horses, the largest proportion (43%) of colic cases were recorded in
animals between 11 and 15 years of age whereas, in donkeys those
between 6 and 10 years (39.3%) were on top. In both species, animals
<5 years of age comprised the least proportion of the overall colic cases
(Figure 3).
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Figure 1: Colic cases admitted Dec to April 2010. Figure 4: Conditional score of colic cases admitted.
Gender compostion of donkey and horses colic cases 90
admitted 80 4
6 70 -
60 -
5 ¢
* 1 ] 50
) s
Sy = Donkey g 40 1 ¥ Donkey
2 — M Horse z 30 M Horse
1 [— 20 -
0 20 40 50 80 100 10 1
Number of cases ]
cart packing sadeke
Use of Animals
Figure 2: Gender composition of donkey and horse colic cases.
Figure 5: Purpose owners keep equids.
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Figure 3: Age distribution of colic cases admitted to the clinic.

Chi2=10.3; p=0.016.

Body condition score distribution of colic cases is presented in
Figure 4. Among species poor body condition was highly observed in
the horses. A greater proportion of horse (68.8%) and donkey (57.1%)
colic cases were in poor body condition, having BCS less than 2.
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Figure 6: Husbandry system of equids.

Fisher’s exact=p=0.001

Feed change was highly associated with the occurrence of colic cases
in both species (55.5%), donkeys in particular. Among equids
examined 108 (89.3%) of the animals were not dewormed. Most of
these animals were horses. Similarly, in fecal examination strongyles
were observed more frequently in horses than donkeys (p=0.009).
heavy work was equally important as a cause colic in both species
(p>0.006). Dental abnormality was observed more frequently in horse
colic cases than donkeys (p=0.007). horses in urban area were more
vulnerable to colic tan donkeys while in the rural area, donkeys were
more vulnerable than horses (P<0.00001 in all the cases) (Table 2).

both donkeys and horses were above the normal ranges given for these
animals. However, the average temperature recorded in both spices was
within the normal range.

Observation :::;Igys ::,:::)s
Respiration rate, average(breath/min) 29.8 26.8
Pulse rate, average (beat/min) 63.5 55.5
Temperature in °C, average 374 38
Mean PCV-value 50.5 41.3
Congestion of mucous membrane (%) 57.1 49.5
Abdominal auscultation (Gut sound)

Increased (%) 10.7 68.8
Decreased (%) 67.9 26.9
Decreased appetite (%) 89.3 55
Abdominal distension (%) 89.3 25.6
Abdominal pain

Intermittent (%) 10.7 77.4
Continuous (%) 10.771.4 22.6
Dullness (%) 75 -

Table 3: Results of physical clinical examination of colic suspected
cases.

Based on the history, clinical signs, physical examination as well as

Risk factors Overall (%) | Horse (%) | Donkeys (%) | p-value %aborat.ory ﬁn.dmgs the types .of colic 1dent1f1ed were classified as
impaction colic, spasmodic colic, flatulent colic and undefined colic.
Feed change 59.5 55.9 7.3 0.001 Of these, impaction colic was the most frequently observed type in
Poor . donkeys (78.6%) and significantly higher (p<0.001) than that in horses
hi(;?(l;ry eWorming | gq 3 88.2 42.9 0 (25.8%) whereas the majority of horses (66.7%) were affected with
spasmodic colic (Table 4).
Heavy work 34.7 32.3 42.9 0.302
Types of | Total Horses 2
Enteriobithis 6.6 32 17.9 0.006 colic proportion % | % Donkeys % | X P-value
Dental 16 376 105 0.007 Impaction 38 25.8 786
abnormality ’ ’ ’ ’ colic ’ ’
Strongyles 60.3 66.7 39.3 0.009 ggﬁzmodlc 51.2 66.7 0
Urban 43.8 54.8 71 0 255 0.00001
Flatulent Colic | 5 0 21.4
Rural 56.2 45.2 92.9 0
ggﬁ(‘:‘ﬂ”ed 5.8 76 0
Table 2: Risk factors as associated with occurrence of colic cases in

horses and donkeys.

The results of visual, physical and clinical examination of colic cases
are presented in Table 3. Accordingly, decreased appetite, abdominal
distension, dullness, continuous abdominal pain, decreased gut sound
and congested mucous membrane were the common findings in
donkey colic cases, in decreasing order of importance. In horsed
Intermittent abdominal pain, increased gut sound, decreased apatite,
and congested mucous membrane was observed in order of
importance. Also, the average respiratory and pulse rates observed in

Table 4: Types of colic commonly observed in horses and donkeys.

During the study period, large number of colic cases (86.8%) were
treated medically and only small proportion (13.3%) of the cases were
left due to the need for surgical intervention. However, surgical
treatment was not carried out due to the poor prognosis after surgery
and the need for great post operation care (Table 5).

Type of management Proportion (%)
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Total Horses Donkeys
Medical 86.8 92.5 67.9
Surgical 13.3 7.5 321

Table 5: Management of colic.

During the study period large number of animals (73.5%) were
recovered from the case after medical treatments and the fate of 20.7%
cases was not known while only small number (5.8%) of animals died
without getting any treatment. All of the animals died were those
surgery was recommended (Table 6).

Proportion (%)
Prognosis

Total Horses Donkeys
Recovered after 735 82.8 42.9
treatment
Death 5.8 25
Unknown 20.7 17.2 321

Table 6: Prognosis of colic cases.

Discussion

This study has identified that colic is one of the major health
problems affecting equine in the study area. During the study period,
colic cases were observed n 9.1% (n=121) of the total 1336 equine
presented to the donkey sanctuary and SPANA clinic. Colic was
diagnosed in donkeys and horses only but no mule was observed with
colic cases. This may be due to the very small number of mules brought
to the clinic during the study period as well as the small population of
these animals in the area and elsewhere in the county when compared
with donkeys and horses [16]. In this study, the proportion of colic
cases was significantly (p=00003) higher in horses than in donkeys
from the total number of colic patients. This finding is inconsistent
with that of cox et al. [7], who reported that incidence of colic in
donkeys was similar that in horses. Of the total colic cases.86.8% were
medically treated (81.9% horse and 19.2% donkey), while surgical
procedure was recommended for only 13.3%, all of which were
donkeys. From those surgery recommended cases 66.7 percent were
died. From 105 cases treated medically, 72.4% recovered while the fate
of 34.3% was not known.

The case study conducted included almost all the important
examinations which helped to known the severity of the cases and the
prognosis of equips with abdominal pain history. During physical
examination of the colic cases, the average respiratory rate observed in
both donkeys (29.8 r/min) were above the normal limits for these
animals. Similarly, the average pulse rate recorded in both donkeys
(63.5 b/min) and horses (55.5 b/min) were also elevated. According to
Beverly, the normal pulse and respiratory rates are 36+50 beat/min and
8-14 rate/min, respectively [12]. This finding concords with Cox et al.
and Abrahamsen who stated that colic or abdominal pain have effect
on cardiovascular status of the animals and increases In heart rate are
generally attributed to pain [7,17]. The average temperature recorded
in both species (37.8°C in donkeys and 38°C in horses) was within the
normal range. The normal temperature of the equine ranges from
37.2-38.3°C [12]. In this study, the mean PVC of donkeys (50.5%) was
higher than the normal value while that of horses (41.3%) was within

normal range. The normal PVC value for equine is 38-544 [12]. Most
probably the increment of PVC-value in donkeys was due to impaction
colic. This increment is attributed to increasing of circulating blood
cell as a result of decreasing of plasma protein due to loss of fluid.

Age was significantly associated with colic in the current study. A
sharp increase was seen up to 15 years of age and then the cases
showed a tendency to decline toward the older animals. This finding is
in agreement with many other studies [8,18-20], which have reported
that, when the age increases the animal found to be at risk of suffering
with colic. In contrast to the present finding, white et al. has reported
lack of association between age and colic [21]. The mean age of equips
with colic in the present study was 12.6 year, which is slightly higher
than mean age reported by the previous study [8].

Most of the colic cases (91%) were observed in cart animals and
only small proportion (<10%) was seen in pack and saddle work type
animals. The higher occurrence of colic in cart animals might be due
provision of feed and water immediately after animals are released
from the cart and before taking rest. The use of animals has also been
considered as risk factor of colic in a previous study [19].

Feed change was implicated as a major risk factor for colic cases in
the present study in that 71.3% donkeys and 55.9% horses had history
of alteration in feed managements like sudden feed change, access to
moldy type feed, grain over engorgement and irregular replacement of
roughage with concentrates especially for those horses bought from
rural areas and that have been kept in pasture. This finding is
consistent with a number of previous studies [18,19,22]. According to
these authors, feeds or feeding activity have long been blamed for the
onset of colic and consequently, gradual change of diet to new type or
amount of food recommended to prevent its occurrence.

The proportion of impaction colic was significantly higher in
donkeys than in horses. This type of colic is associated mainly with
feed change (over grain engorgement, low quality of feed and excess
feeding without water), which was the most frequently observed risk
factor in donkeys in this study. Another observation was obstruction
due to enteroliths. Which were observed most of the time logged in the
transverse or small colon during rectal examination. These manifested
by sever acute abdominal pain, abdominal distention, decreased fecal
passage, and weight loss. Similar observations were reported by other
authors [4]. During the study period enteroliths were diagnosed in
6.6% of colic cases (3.2% horses and 17.8% donkeys) by rectal
examination. In agreement with this finding, many authors have
shown that impaction colic was more common in donkeys that horse
[8,23,24]. It has been stated that course roughage with low digestibility
or particularly course fiber is the cause for impaction colic. This type of
colic can easily be detected because of its common clinical sings like
over distention of abdomen, dullness, decreased abdominal motility
and any distended colon, caecum and pelvic flexure with dry faeces or
hard stone like structure (enteroliths) [4]. In line with this abdominal
distension, dullness and decreased abdominal motility was observed in
89.3%, 75% and 67.9% of donkey colic cases, respectively in the present
study. Flatulent colic was observed in 21.4% of the aggected donkeys. It
was seen in donkeys having a history of excess exposure to moldy feed.
Donkey’s abdomen was severely distended with high production of gas
with absence of gut motility and deep dullness. Donkeys were
unresponsive to any drug even though trocarisation of the caecum
performed in order to release excessive gas produced in the caecum.

Unlike donkeys, the majority of horses (66.7%) were affected with
spasmodic colic. Spasmodic colic is suspected based on the clinical
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sign including fecal sample examination. Most of the time, this type of
colic is common in pastured horses, which are exposed ton stronglyus
larvae in the pasture, or due to cold water during hot time and sudden
exercise. Audible gut sound heard from the distance, increased gut
motility, and some times normal appetite were common clinical signs
observed on horse with this types of colic. According to the Cox et al.
spasmodic colic is commonly caused by high level of parasitic infection
the horses [7], which is more prevanlent in pastured horse especially
during rainy season when the strongylus larvae became dominant on
the pasture [7], unless the owner of the animals is uses regular control
methods of parasites. In the present study 89.3% of colic cases (88.2%
houses and 42.9% donkeys) had poor deworming history. In addition,
strongyles were found in 66.7% horses and 39.3% donkeys. Moreover,
68.8% horses and 57% donkeys had poor body condition.

Dental abnormality may contribute to a decrease indigestibility of
nutrients and may result in long fibers entering the colon. The previous
studies have noted a possible relationship between dental disease and
occurrence of colic [25,26]. This type of 1 abnormalities was observed
in 37.6% horses and 10.5% donkeys in this study. Teeth abnormalities
such as missing, loose, displaced teeth, and sharp teeth were reported
as risk factors for colic case. When an animal has a dental problem it is
unable to masticate the feed properly and consequently, predisposed to
colic especially to the impaction type [7,23,27].

Conclusion and Recommendations

Equine colic is a common clinical condition aggecting the health
and survival of donkeys and horses at the donkeys sanctuary and
SPANA clinic. Impaction colic was the most important colic identified
in donkeys whereas; horses were mainly aggected with spasmodic
colic. The major risk factors found assoiated with colic were age, feed
change, parasite infestation and poor deworming history, enteroliths,
heavy work and dental abnormalities. The common physical and
clinical findings associated with colic cases in both horses and donkeys
were rise in respiratory and pulse rates, congestion of mucous
membrane, decreases appetite, abdominal distension, and in donkeys,
higher mean PVC and dullness. Colic can range from mild to severe,
but it should never be ignored. That’s because many of the conditions
that cause colic can become life threatening in a relatively short period
of time. Only by quickly and accurately recognizing colic and seeking
qualified veterinary help can the chance for recovery be maximized.
Importantly, what this tells us is that, with conscientious care and
management, we have the potential to reduce and control colic, the
number one killer of horses.

Therefore, taking these in to account the following measures are
recommended in order to reduce the occurrence of the disease.

o Owners should deworm their equine with in the proper time.
Because, strategic deforming is important part of preventive health
program.

o Feed small quantity of good qualities food at regular intervals.

o Maintaining adequate dental care that predispose to impaction
colic due to poor digestion.

o Avoid watering immediately after work, especially cold water
during hot time.

o The owners should be aware of relevant information about the
horse when they want to buy, especially about feeding management
and husbandry system, in order to take attention to change
roughage by concentrate gradually for pastured horse where grass
is common feed of them.

« Avoid feeding the equine moldy hay and feed that ripen from
consumption of human.

« Avoid over packing or long distance without feed and water.

o Try to avoid any foreign material and alfalfa grass from the equine
in order to prevent them from enteroliths.

« Good veterinary service also have important role in decreasing the
economic loss of colic.

+ Changes to new type of food should be taken gradually for newly
bought horses especially those came from pasture where grass is
common. It seems that more information on care, along with more
knowledge of mixture of diet is needed on the farms in this study,
although regular care.

« So, owners should be aware of the risk factors and prevention
method. Educating the owners should be taken as the first measure
to reduce colic cases as most of the suspected risk factors were
related with un awareness of the owners.
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